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A histological study was made on the effects that exogenous female
hormones would have on the reproductive organs and associated glands of
male guinea pigs. The hormones used were estrogen, progesterone, and
estrogen-progesterone in ccmibination. These are the female hormones
responsible for controlling specific reproductive functions in the female,
commencing with puberty and terminating at menopause. The hormones were
injected into the male guinea pigs subcutaneously in a dose of one milli¬
gram per cc, of sesame oil per day for 21 days. It has been reported
that rat testes treated with estrogen exhibited degenerative seminiferous
tubules and that progesterone stimulated spermatogenesis. It has also
been reported that large does of estradiol dipropionate caused severe
testicular degeneration and lowered the quality of bull semen.
The present study revealed that no apparent histological changes
occurred in the cells and tissues of the pituitary and adrenal glands of
the mature male guinea pig as a result of treatment with exogenous female
hormones. However, there was an apparent histochemical change. This
investigator suggests that on the bases of the reactions of these glandu¬
lar tissues to the staining techniques used, different results could be
obtained than those described by previous investigators.
It was also foimd in this study that progesterone does stimulate
spermatogenesis and that estrogen does cause a degenerative effect on
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Maintenance and control of the female reproductive tract are due
to the actions of hormones. These hormones are elaborated bjr the pitui¬
tary gland, adrenal glands and the ovaries. Estrogen and progesterone
are tl» effective female hormones respcmsible for controlling specific
reproductive functions in the female, commencing with puberty and ter¬
minating at menopause. However, estrogen is antagonistic to progesterone
in its actions.
The malfunction of the pituitary and/or adrenal glands may bring
about noticeable changes on the external anatosy of either sex. These
changes may manifest themselves in regards to maleness and femaleness
irrespective of the generic sex. It was therefore questioned by this
investigator whether or not the introduction of the female hormones,
estrogen, progesterone and estrogen-progesterone in combination, into male
guinea pigs would bring about aqy histological changes in the adrenals,
testes, or pituitary, of these animals.
Due to the tremendous conflicts between previously reported evi¬
dence and the considerable use of female hormones in males, the follow¬
ing objectives formed the basis for this investigation:
1. To study the effects of estrogen on the reproductive organs
of mature male guinea pigs.
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2* To stttdy the effects of progesterone on the reproductive
organs ef mature male guinea pigs*
3* To study the effects ef estrogen plus pregestOTone on the
reproductive organs of mature male guinea pigs*
U* TO study the effects of estrogen^ progesterone and Ihe
comhinatien of estrogen and progesterone on the adrenal
and pituitaxy glands of mature male guinea pigs*
CHi^TEa n
BE7IEV OF LITERATURE
It vas recagnized Toy Gsasssv, Bill, and Suixberger (1952) that
large deses ef estradiel diprapienate caused serere testicular degen-
eratlan and lowered the qualitgr af bull semen* They further indicated
that a higher percnatage ef abnomal jBpexmatezaa sheared in the semen
during treatment* Staples, Hansel, and Faate (I960) reported that in»
creased levels af pragesterene reduced the metillt^ af bull semen aftw
two days af storage at 5^0* Cupps, Laleen, and Rahlnann (I960) report¬
ed that adndnistratian af estradiol benzaate to normal mature bulls
produced a statistically ixisignificant increase in matility, per cent
af live qpezmatazoa, volume af semen per ejaculation and total number
af spexmatazea per ejaeulatien* Pati (1963) indicated that rat testes
treated with estrogen debited degenerative sendniferaus tubules* He
further maintained lhat pragesterene stdmnlated the rate af spermato¬
genesis*
In addition, Pati, (1963) reported that the cambinatian ef estro¬
gen and progesterone produced multinucleated spermatids, a structure
very similar to the palykaracybes af cancer cells* As a result af using
female sex hormones on certain accessory reproductive organs and pitui¬
tary glands af mature male esqperimental rats, Pati. and Vagner (196U)
reported that the seminal vesicle, epididymis and pituitary glands from
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estregem treated greiips exhibited the foUovings (1) closure ef the
waiTi ezcretery duct| (2) degenerative kinocilia and large vacuolar e|>i-
theUal cellsj (3) disappearance and atrophied conditLen of chroisatoo
phere and acidophil cells respectively* Ihe same organs from the pro¬
gesterone treated groups did not produce aiiy signi^cant changes idiwi
conpared to the organs ef the animals treated ulth a combination of
estrogen and progesterone*
cmFum III
MAIERIALS AKD MET HDDS
Sixteen mature male guinea pigs were obtained from a local dealer
in Atlanta^ Georgia. The guinea pigs were divided into groups, each
of which contained k animals. The animals of these U groups received
daily injections of estrogen, progesterone, and estrogen-progesterone in
combination for 21 days. The injections were given subcutaneously with
a 5 cc. hypodermic syringe and a 22 guage needle. The site of injection
on the body was midway between the pectoral girdle on the dorsal side of
the animal.
The groups of animals were designated I, II, III, and IV. They
were further differentiated individually by natural coat color markings.
The first group received a daily injection of estrogen in sesame oil, in a
concentration of one milligram of estrogen per cubic centimeter of sesame
oil. The second group received a daily injection of progesterone in sesame
oil, in a concentration of one milligram of progesterone per cubic centimeter
of sesame oil. The third group received a daily injection of a combination
of estrogen and progesterone in sesame oil, in a concentration of one milli¬
gram of estrogen and progesterone per cubic centimeter of sesame oil. The
fourth group served as the control and was administered one cubic centimeter
of a p]:ysiological saline solution daily. All of the hormones were obtained
from Estes Surgical Con^jany in Atlanta, Georgia. The animals were fed daily
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with measured amounts of rabbit pellets, and received water ad libitum,
pareful observation of food and water intake was noted. The animals were
weighed weekly and observed for changes in the condition of the eyes, skin
and hair coating.
The experimental groups, as well as, the control group were fed
rabbit ration pellets manufactured by the Purina Ccm5)any which was aug¬
mented by green lettuce,
HLstological sections were made of the following organs and tissues:
testes, testicular epididymis, seminal vesicle, vas deferens, adrenal glands
and pituitary glands. Sections of the aforementioned tissues and organs
were fixed in formalin, Bouin's and Zenker's flxiid. The hand dehydration
method was employed and the tissues were embedded in paraffin and sectioned
at various microns of not less than 5 and not greater than 10.
The following staining procedures were used:
1. Sections of tissues were fixed in Bouin's picro-forraol fluid,
cut at 8 microns and affixed to slides. These sections were then dewaxed
in two changes of xylol and hydrated in alcohol changes of descending con¬
centration from absolute to 80^. The sections were immersed in water for
one minute and then stained in haematoxylin (Ehrlich) for 3-1: minutes.
These were then rinsed in acid alcohol, water, and alkaline alcohol for
destaining and differentiating. After this, the sections were coimter-
stained in Van Gieson's solution for 3-5 minutes, rinsed in water, and
dehydrated with absolute alcohol only. They were then cleared in xylol
and mounted in Eleermount.
2. Sections fixed in Zenker's fluid were dewaxed and passed through
a series of alcohol down to distilled water as described above. They were
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then stained in haematoxylin (Ehrlich) for 3-U minutes, destained and dif¬
ferentiated as described in the above procedure. The sections were immersed
in alcoholic eosin, rinsed in 80^ alcohol, det^rated in a series of alcohol,
cleared in xylol and mounted in KLeermotint.
3. Some sections of tissue were fixed in Zenker's fluid, cut at 8
microns and affixed to slides. These sections were dewaxed and passed
through descending grades of alcohol down to distilled water in the usual
manner, allowed to remain in a mordant of iron alum aqueous) for S min.
at U5 C to 50 C, then washed well in distilled water and stained for 5 min.
in Regawd's haematoxylin at to 50^C. Rinsing and differentiation was
done in picric acid saturated with 95$ alcohol. The picric acid alcohol
Biixture was rmaoved by washing la running tap water. The sections were
stained in Ponceau Fuchsin solution, rinsed in distilled water and differ¬
entiated in phosphomolybdic acid solution for 5 min. Five-tenths milli¬
liters of acetic aniline blue were added to the phosphomolybdic acid solution
on the slide and allowed to mix for 5 min. The slide was transferred to a
one per cent acetic acid solution in which it remained for one minute. The
sections were then washed in distilled water, dehydrated in 95$ alcohol,
followed by absolute alcohol, cleared in xylol and mounted in KLeermount.
Access to the testes and adrenal glands was accomplished by making
a small incision in the skin along the mldventral line of the body just
below the thoracic cavity. The initial cut was continued with a pair of
scissors along the raidventral line to the anus. A right and left trans¬
verse cut was made just below the site of the initial incision and a
right and left transverse cut in the area of the pelvic girdle. The
abdominal wall was pinned to the dissecting pan with dissecting needles.
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The adrenal glands and testes were then excised using a scalpel, scissors,
and forceps.
Access to the pituitaxT' was accon^lished by making a transverse cut
on both sides of the neck in the skin from the middorsal to the midventral
line of the body. The skin was then pulled anteriorly as far as possible.
The cranium was ranoved with bone scissors and the brain was lifted upwards
and forward to expose the pituitary which was removed with a scalpel.
CHAPTER 17
EXPEIilMENTAL RESDITS
The organs and tissues of the animals in the control group showed
a negative reaction to the pl^rsiological saline solution. All tissues
and cells of the adrenals, testes, pituitary and efferent ducts when
examined appeared normal (Figs. 1 - I4).
The tall epithelial lining cells of the epididymis in the estro¬
gen treated animals were in a shortened and thickened condition^ the
cytoplasm was dark; and the lumen of the efferent ducts of the epididy¬
mis was devoid of cells. The delicate vascular connective tissue had
become less prominent in surrounding the tubes (efferent ducts) (Fig.
$), The seminiferous tubules (Fig. 6) of this animal contained less
mature spem as compared to the controls (Fig. 2). Meiosis appeared to
be blocked in the primary spermatocyte stage of development. The con¬
nective tissue and interstitial cells as shown in Figure 7 sxirrounding
the seminiferous tubules seemed to be in a diminished state as ccanpared
to the controls.
The estrogen-progesterone treated group exhibited a diminished
quantity of connective tissue, and only a few interstitial cells surround¬
ed the seminiferous tubules. Spermatocytes and spermatogonia, as well
as, matxire spermatozoa were found to be Indiscriminately diffuse tbroxxgh-
out the lumen of the seminiferous tubules, along with some multlnucleated
cells (Fig. 8).
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The epithelial cells of the epididymis in the estrogen-progesterone
treated group exhibited a dense cytoplasmic condition with the nucleus of
the cell located toward the base. Within the lumen was a mixtvtre of mature
spermatozoa and spermatocytes (Fig. 9).
The progesterone treated group exhibited an increased number of
spermatocytes and mature spermatozoa (Fig. 10). The epithelial lining
cells of the epididymis and cells of Sertoli of the seminiferous tubules
exhibited no changes from the control group. The connective tissue con¬
stituents appeared the same as those in the control group (Fig. 11).
The vas deferens of the estrogen treated group exhibited hyper¬
trophied conditions in the pseudostratified epithelial layer. The circu¬
lar muscles of the muscularis layer appeared to be thickened and contracted
making the diameter of the duct less than that of the control (Fig. 12).
The limen was partially filled with spermatocytes and mature spermatozoa.
The vas deferens as seen in Figure 13 of the estrogen-progesterone
treated group differed from the control group in that the circular muscle
of the muscularis layer seemed to be in the same contracted condition as
in the estrogen treated group. The Iximen of the duct was devoid of cells
and the epithelial cells lining the lumen appeared to be unaffected.
The ductus deferens of the progesterone treated group exhibited a
circular shaped lumen engorged with many spermatocytes and mature sper¬
matozoa (Fig. lU). The deeply festooned outlines seen in cross sections
of control vas deferens, caused by the longitudinal fibers of the tunica
propia, were not seen in the progesterone treated vas deferens.
The adrenal and pituitary glands as seen in Figure 15 - 20 of the
experimentally treated groups exhibited no evidence of histological
changes in their cells and tissues.
Figure 1.—Cross-section of an adrenal gland taken from the control
group showing packed polyhedral cells in the area of zona fasciculata.
(a) Polyhedral cell, (H & E Stain X 800).
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^Figure 2.--Cross-section of a testis obtained from the control group
showing normal spermatogenesis and interstitial tissue in between each
seminiferous tubule, (a) interstitial tissue, (b) sperm. (H & E Stain
X 800).
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Figure 3•"“Cross-section of a pituitary taken from the control group
showing pituicytes (Alpha cells and Beta cells) at various stages of
development, (a) Alpha cell, (b) Beta cell, (H & E Stain X 800).
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Figure U.—Cross-section of a ductus deferens from an animal of the
control group showing the lamina propria, circular muscles and internal
longitudinal muscles, (a) lamina propria, (b) longitudinal muscles,
(c) circular muscles, (H & E Stain X 800),
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Figure $,—Cross-section of an epididymis treated with estrogen exhibit¬
ing shortened epithelial cells, dark cytoplasm and diminished connective
tissue surrounding the ductus defbrens.- (a) Epithelia cells, (b) connec¬
tive tissue area, (H & E Stain X 800),
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Figure 6.—Cross-section of a seminiferous tubule of an estrogen-
progesterone treated animal shovdng fewer spermatozoa in the lumen
of tubules, (a) lumen of tubules, (H & E Stain X 800).
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-Figure 7.—Cross-section of a seminiferous tubule from an estrogen
treated animal showing degeneration of connective tissue and atrophied
interstitial cells, (a) Interstitial cells (b) connective tissue area,
(H & E Stain X 800).
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Figure 8,—Cross-section of a testis from the estrogen-progesterone
treated group exhibiting sparse connective tissue, few interstitial
tissue cells and immature spermatozoa at different stages of their
development being scattered throughout the lumen of the seminiferous
tubxiles. (a) Spermatozoa, (b) interstitial cells, (c) connective
tissue, (H & E Stain X 800).
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Figure 9,—-Cross-section of the epididymis from an animal in the
estrogen-progesterone group showing pyknotic nucleus of columnar
cells, (a) Nucleus, ( H & E Stain X 800).
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Figure 10.—Cross-section of a testis frati a progesterone treated
animal showing increased spermatogenesis, (a) Spermatid, (b) spermatozoa,
(H & E Stain X 800).
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Figure 11,--Cross-section of an epididymis from a progesterone treated
animal exhibiting no difference to that of controls, (a) Sperm, (b)
N.
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lamina propria, (H & E Stain X 800),
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Figure 12.--Cross-section of a ductus deferens frcati an estrogen treated
animal exhibiting hypertrophied columnar cells, thickened circular
muscles and partial closure of the lumen, (a) Columnar cells, (b)
Iximen, (c) niusciilaris layer, (H & E Stain X 800).
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Figure I3.—Gross-section of the ductus deferens from an animad of the
estrogen-progesterone treated group showing contracted circular muscles
and the lumen devoid of cells, (a) Circular muscles, (b) lumen, (H &
E Stain X 8OO).
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Figure lit..—Cross-section of a selected ductus deferens from the
progesterone treated group exhibiting heavy infiltration of the
lumen with spermatozoa and the absence of deeply festooned out¬
lines caused by the longitudinal muscle of the tunica propria.
(a) Lamina propria, (b) spermatozoa, (c) spermatid, (H & E Stain
X 800).
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Figure 15.--Cross-section of an adrenal gland from the estrogen
treated group showing no difference to that of controls, (a)
polyhedral cells, (H & E Stain X 800).
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Figure 16,—Cross-section of an adrenal gland from the estrogen-
progesterone treated group showing no histological changes, (a)
Polyhedral cells, (H & E Stain X 800).
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Figtire 17.--Cross-section of an adrenal gland from the progesterone
treated group exhibiting the same structure as that of controls.
(a) Polyhedral cells, (H & E Stain X 800).
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Figure 18,—Cross-section of the pituitary from an estrogen treated
animal showing no difference to that of controls, (a) Pituicyte,
(H & E Stain X 800).
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Figure 19.—Cross-section of the pituitary from an estrogen-progesterone
treated animal showing similar structures to that of controls, (a)
Pituicyte, (H & E Stain X 800).
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Figure 20.—Cross-section of the pituitary from a progesterone treated
group showing similar structures as in the controls, (a) Alpha cell,




The restilts of this experiment indicated that a different effect
is brought to bear on the cells and tissues of the animals treated with
estrogen, progesterone, and estrogen-progesterone in combination.
Degeneration of the connective tissue in the estrogen treated
animals was similar to the results reported by Gassner, Hill, and Sulx-
berg (1952). Other testicular damage of the estrogen treated animals,
such as blockage of mitosis and meiosis, the diminution of connective
tissues and interstitial cells surrounding the seminiferous tubules, was
also in agreement with the results indicated by Pati (1963)* The hyper-
tropied and vacuolated conditions in the vas deferens of the epithelial
lining cells indicate that blockage of this main duct might occur under
prolonged treatment with estrogen.
As reported in the eaq>erimental results, there was no evidence of
a cellular change in the pituitary and adrenal glands of the hormonal
treated groups. However, because of the quantity of stains absorbed by
the tissues of these treated glands, evidence indicated a histochemical
change.
The increased number of spermatocytes and mature spermatozoans
as a result of treating the animal with progesterone, were similar to
the results observed by Pati (1963). This is to say that progesterone
31
32
will stimulate the rate of spermatogenesis.
The results obtained from the estrogen-progesterone treated group
indicated that there was not as much harmful damage done to the cells
and tissues as in the estrogen treated group. Neither was there a com¬
parable increase in the number of mature spermatozoans and spermatocytes
as in the animals treated with progesterone alone. However, there seemed
to be combined evidences as were exhibited by groups treated with each
of the hormones alone.
CHAPTEa VI
SUMMARY AND CONCLUSIONS
The evidence which has been presented allows this investigator to
conclude, that of the three escperiemental groups tested, the progesterone
treated animals exhibited more pronounced changes. Progesterone stimu¬
lated spermatogensis and thereby increased the number of spermatozoa, as
well as semen per ejaculation. In view of the aforementioned, the present
investigator is of the opinion that perhaps progesterone could be used
in hormone therapy to facilitate fertility.
In the estrogen treated group the connective tissue surrounding
the seminiferous tubules was not intimately attached as in the progesterone
treated group. The contracted condition of the circular muscles of the
vas deferens in the estrogen treated group was not exhibited by the pro¬
gesterone treated group.
The seminiferous tubules of the estrogen-progesterone treated group
exhibited more mature spermatozoa than the estrogen treated group. In
addition, the lumen of the seminiferous tubules in the estrogen-progesterone
treated group was wider than that of the estrogen treated group.
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